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1. A method of manufacturing a circuit board comprisij 
the steps of : 

(a) preparing a film-coated board material by boiiding a 
film material to at least one of a surface of said boajs^ material 
and a back surface of said board; 

(b) forming at least one hole of a thr;<^ugh-hole and a 
non- through-hole, in said film- coated boa^d material, 

wherein unnecessary material is prjsTduced when said hole 
is formed and said unnecessary materi^ sticks to said board 
material , and 

said unnecessary material hds at least one selected from 
the group consisting of affected portion, affected material 
and foreign matter which are generated from said board material; 

(c) selectively removing said unnecessary material 
sticking to said film-coated board material without peeling 
said film material of f/said board material; 

(d) disposing a /conductive material in said hole formed 
in said film-coated board material, using said film material 
as a mask; and 

(e) removing said film material from said film-coated 
board material having said conductive material, 



2 . The method of manufacturing a circuit board as defined 
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in claim 1, 

wherein the process for forming said hole includes /a 
process of forming said hole by applying a laser beam,yand 

the application of said laser beam causes gener^ion of 
said unnecessary material. 
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3, The method of manufacturing a circuit yfcoard as defined 
in claim 2, further comprising a step oi 

if) installing a metallic foil pattern wiring on at least 
one of the surface and back surface /Of said board material 
having said conductive material, 

wherein said metallic foil p^attern wiring is conductive 
to said conductive material. 
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4. The method of manu^cturing a circuit board as defined 
in claim 2 , 

wherein said ^Im material is disposed on both the 
surface and back of/said board material, and 

said hole i^a through-hole that goes through the surface 
and the back of said film-coated board material. 



5. The/method of manufacturing a circuit board as defined 
in claim 4/, further comprising a step of : 

(f ) Anstalling a first metallic foil pattern wiring on the 
surface/of said board material having said conductive material 
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and installing a second metallic foil pattern wiring on the bacj 
of said board material having said conductive material y 

wherein said first metallic foil pattern wiring ^tnd said 
second metallic foil pattern wiring are conductiye to said 
conductive material. 
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6 . The method of manufacturing a circuit board as defined 
in claim 2 , 

wherein the step of selec^tively removing said 
unnecessary material sticking to /said film-coated board 
material from said film-coated board material includes 
a process for selectively remov^g said unnecessary material 
from said film-coated board majfeferial by the vibrational energy 
generated by said supersonic! oscillator while immersing said 
film- coated board material/in a cleaning tank having a cleaning 
solution and supersonic/ oscillator . 

7 . The method cyt manufacturing a circuit board as defined 
in claim 2 , 

wherein ^he step of selectively removing said, 
unnecessary ma;terial sticking to said film- coated board 
material from/said film-coated board material includes 
a process for selectively removing said unnecessary material 
from said f illm-coated board material by the vibrational energy 
generated /by said supersonic oscillator while immersing said 
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film-coated board material in a cleaning tank having a 
solution and supersonic oscillator, and 

a flow of said cleaning solution is created betweer/said 
supersonic oscillator and said film- coated board material, and 
said film-coated board material is subjected to /supersonic 
cleaning while the flow of said cleaning soluti^ is applied 
to said board material. 
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8. The method of manufacturing a cijefeuit board as defined 
in claim 2, 

wherein the step of s^ectively removing said 
unnecessary material sticking /to said film-coated board 
material from said film-coated^ board material includes 

(i) a process for selectn.vely removing said unnecessary 
material from said filrascoated board material by the 
vibrational energy generated by said supersonic oscillator 
while immersing said f^Am-coated board material in a cleaning 
tank having a cleaning solution and supersonic oscillator; 

(ii) a process for taking said film-coated board material 
out of said cleaning tank after removing said unnecessary 
material ; and 

(iii) a process for removing at least one of remaining 



/ 



unnecessary material and cleaning solution sticking to said 



film-coated board material by blowing a gas to said film-coated 
board material taken out of said cleaning tank; 
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wherein a flow of said cleaning solution Is create^a 
between said supersonic oscillator and said film- coated b/)ard 
material, and 

said fllm-coated board material Is subi^cted to 
supersonic cleaning while the flow Is applied t9^ said board 
material . 

9 . The method of manufacturing a clrcjkflt board as defined 
In claim 2 , 

wherein the step of selectively removing said 
unnecessary material sticking %6 said film-coated board 
material from said film- coated yboard material Includes 
a process for selectively removing said unnecessary material 
from said film-coated board inaterial by the vibrational energy 
generated by said super sgnic oscillator while immersing said 
film- coated board material in a cleaning tank having a cleaning 
solution and supersonic oscillator, and 

said film-coated board material is subjected to 
supersonic cleaning, in a state such that a plate is disposed 
between said supe^rsonlc oscillator and said film- coated board 
material, and 

said plate serves to control the volume of supersonic 
energy that reaches said film-coated board material. 

10 . The method of manufacturing acircult board as defined 
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in claim 2, > 

wherein the step of selectively removing said 
unnecessary material sticking to said film-coated bbard 
material from said film- coated board material includes 

(i) a process for selectively removing said urmecessary 
material from said film-coated board materS^al by the 
vibrational energy generated by said supersonic oscilllal^r^ 
while immersing said film-coated board material in a cleaning 
tank having a cleaning solution and supe?:^onic oscillator; 

(ii) a process for taking said f ilm^T-'coated board material 
out of said cleaning tank after reipoving said unnecessary 
material; and 

(iii) a process for removing at least one of remaining 
unnecessary material and cleajiing solution sticking to said 
film-coated board material by blowing a gas to said film-coated 
board material taken out ov said cleaning tank; 

wherein said filmyfcoated board material is subjected 
to supersonic cleaning, jn a state such that a plate is disposed 
between said supersonic oscillator and said film-coated board 
material , and 

wherein said plate serves to control the volume of 
supersonic energy that reaches said film-coated board material 



11 . The method of manufacturing a circuit board as defined 
in claim 2 , 



# 




wherein the step of selectively removing saj 
unnecessary material sticking to said film- coated b>2^rd 
material from said film-coated board material includ€ 
a process for selectively removing said unnecessary/ 
from said film- coated board material by the vibrational energy 
generated by said supersonic oscillator while immersing said 
film- coated board material in a cleaning tank Reiving a cleaning 
solution and supersonic oscillator, and 

wherein said film-coated board/material is subjected 
to supersonic cleaning in a state such that said film-coated 
board material is held on both sades by plates. 

12 . The method of manu:^cturing a circuit board as defined 
in claim 2 , 

wherein the ste'p of selectively removing said 
unnecessary material /sticking to said film-coated board 
material from said film- coated board material includes 
a process for selectively removing said unnecessary material 
from said film-coated board material by the vibrational energy 
generated by saia supersonic oscillator while immersing said 
film- coated boayd material in a cleaning tank having a cleaning 
solution and supersonic oscillator, and 

wherein/ said film-coated board material is subjected 
to supersonic:^ cleaning in a state such that a plate material 
is bonded to/ one side of said film- coated board material. 



i3 . The method of manufacturing a circuit board as def inje^d 
in claim 2 , 

wherein the process for selectively removprfig said 
unnecessary material sticking to said film- coated board 
material from said film-coated board material/includes 

(i) a process for selectively removing /said unnecessary 
material from said film- coated boar^/ material by the 
vibrational energy generated by said /Supersonic oscillator 
while immersing said film- coated board material in a cleaning 



tank having a cleaning solution and supersonic oscillator; 
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(ii) a process for taking s^ad film-coated board material 
out of said cleaning tank after removing said unnecessary 



j= material ; and 

i ; 

fU (iii) a process for afemoving at least one of remaining 

M / 

[fi unnecessary material an^ cleaning solution sticking to said 

film- coated board matei5ial by blowing a gas to said film- coated 



board material taken/ out of said cleaning tank; and 

wherein saia film-coated board material is subjected 
to supersonic clea^iing in at least one state of (a) such that 
said f ilm-coated^oard material is held on both sides by plates 
and (b) such that a plate is bonded to one side of said 
film-coated boa^d material. 



14 . The method of manufacturing a circuit board as defined 
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in claim 1, wherein the flow of said cleaning solution /is 
generated by a discharge device having a discharge po^ and 
ptunp. 

15 • The method of manufacturing a circuit boa^-d as defined 
in claim 7, wherein the flow of said cleaning solution is 
circulated by the cleaning solution discharg^ from a slit type 
discharge port . 
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16 . The method of manufacturing a circuit board as defined 
in claim 7, wherein the flow of /said cleaning solution is 
circulated by the cleaning solution discharged from a shower 
type discharge port 

17 . The method of manlif acturing a circuit board as defined 
in claim 1 , wherein th,e flow of said cleaning solution is 
circulated by the cleanang solution discharged from a plurality 
of discharge ports. 



18 . The method of manufacturing a circuit board as defined 
in claim 9, wherein said plate has a flat plate. 



19 . The method of manufacturing a circuit board as defined 
in claim 9 , wherein said plate has a corrugated plate . 
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20 • The method of manufacturing a circuit board as 
in claim 9 , 

wherein said plate has at least one of a flat pXate and 
a corrugated plate, and 

said plate has at least a hole whose dia^feter is less 
in wavelength than 1/4 of a standing wave. 

21 . The method of manufacturing a circuit board as defined 
in claim 9, wherein said plate includes metal . 




22 . The method of manuf acturii3[g a circuit board as defined 
in claim 9 , wherein said plate includes a plurality of metal 
thin plates . 

23 . The method of mantif acturing a circuit board as defined 
in claim 13, wherein said plate internally has at least one of 
an air layer and bubbles . 



24 . The method of manufacturing a circuit board as defined 
in claim 13, 

wherein t:he step of selectively removing said 
unnecessary material sticking to said film-coated board 



/ 



material from said film-coated board material further includes 



. / 



L 



a process of moistening said film-coated board material with 



said cleaning solution before said film-coated board material 



is held on both sides by said platei 

25. The method of manufacturing a circuit board as defined 
in claim 6 , wherein said superson:j/c oscillator generates a sound 
pressure of 9.55 x 10^^ jxPa or/over. 



26 . The method of manure turlng a circuit board as defined 
in claim 6 ,^ 

wherein at the process for selectively removing said 
unnecessary material ^ticking to said film-coated board 
material from said f ilm/coated board material , said film-coated 
board material is subjected to supersonic cleaning in a state 
such that a plate is disposed between said film- coated board 
material and said /supersonic oscillator, and 

the sound pressure that reaches said film- coated board 
material due to s^aid plate material ranges from 4.78 x 10^** jxPa 



to 9.55 X 10 



10 



27 . The method of manufacturing a circuit board as defined 
in claim 2 , 

wherei^n the step of selectively removing said 
unnecessary / material sticking to said film-coated board 
material frc|m said film-coated board material without peeling 
said film material from said board material includes 

(1) a process for selectively removing said unnecessary 
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material from said film- coated board material while immersing 
said film- coated board material in a cleaning tank hav^g a 
cleaning solution ; 

(ii) a process for taking said film-coated board material 
out of said cleaning tank after removing sai^ unnecessairy 
material; and 

(iii) a process for removing at least/^ one of remaining 
unnecessary material and cleaning solirk^on sticking to said 
film-coated board material taken ouir of said cleaning tank; 



wherein said film- coat edj^bard material is heated in 
at least one of the above process (i) and process (iii). 



ku 28 The method of manufacturing a circuit board as defined 

in claim 27, 

nj wherein the step of removing at least one of remaining 

unnecessary material/ and cleaning solution sticking to said 
film- coated board material taken out of said cleaning, tank 



includes at leas^/ one of (a) a blowing process using a blow 
gas and (b) a mechanical cleaning process using a rotary brush 
in order to remove said unnecessary material and cleaning 
solution remai/ning on said film-coated board material. 



29 • The method of manufacturing a circuit board as defined 
in claim 2 /further comprising a step of: 

preheating said film-coated board material prior to the 
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step of selectively removing said unnecessary material stickirig 
to said film-coated board material from said f ilm-coate<i^oard 
material without peeling said film material from s^d board 
material . 



30 . The method of manufacturing a circj^t board as defined 
in claim 6, further comprising a step^ of: 

preheating said film-coated board material prior to the 
step of selectively removing said mmecessary material sticking 
to said film-coated board material from said film-coated board 
material without peeling saya film material from said board 
material . 



31 . The method of manufacturing a circuit board as defined 
in claim 27, 

wherein the /step of selectively removing said 
unnecessary material sticking to said film-coated board 
material from said/film-coated board material without peeling 
said film materiaa from said board material further includes 
a process of preheating said film-coated board material prior 
to at least one selected from the group consisting of said 
cleaning process, said blowing process and said mechanical 
cleaning process. 



32 . The method of manufacturing a circuit board as defined 
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in claim 2, wherein said cleaning solution is heated up/xo a 
temperature higher than the normal temperature, 

33 . The method of manufacturing a circuit boa^d as defined 
in claim 6, wherein said cleaning solution is/neated up to a 
temperature higher than the normal temperature. 
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34 . The method of manufacturing a pxrcuit board as defined 
in claim 27, wherein said cleaning splution is heated up to a 
temperature higher than the normad temperature. 

35 . The method of manufacturing a circuit board as defined 
in claim 8, wherein said gas^ is heated. 
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36 . The method of manufacturing a circuit board as defined 
in claim 10, wherein saad gas is heated. 



37 . The method of manufacturing a circuit board as defined 
in claim 13, wherein said gas is heated. 



38, The methqd of manufacturing a circuit board as defined 
in claim 27, 

wherein the heating temperature of said film-coated 
board material /ranges from the temperature at which said film 
material is not peeled off said film-coated board material due 
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to stresses to the temperature of heat resistance and /the 
temperature of desired physical property change of saidrboard 
material and said film material. / 

39 . The method of manufacturing a circuit lE^oard as defined 
in claim 2 , / 

wherein said board material includ^ a reinforcement and 
thermosetting resin impregnated with/said reinforcement , and 
said board material includes prepreg of B stage. 

40 . The method of manufacturing a circuit board as defined 
in claim 39, wherein said reanf orcement includes at least one 
of a woven cloth and a non/woven cloth made up of glass fiber. 

41 . The method of/manufacturing a circuit board as defined 
in claim 39, wherein/said reinforcement includes at least one 
of a woven cloth or m>n -woven cloth made up of aromatic polyamide 
fiber. / 

42 . The method of manufacturing a circuit board as defined 
in claim 2, wlierein said cleaning solution includes at least 
one of a water and a refined pure water. 

43 . The method of manufacturing a circuit board as defined 
in claim 27, wherein said cleaning solution includes organic 
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solvents 
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44 . \The method of manufacturing a circuit board as defined 
in claim 2V wherein the step of disposing said conductive 
material in said hole includes a process of filling a conductive 
paste into said hole. 
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45 . The method of manufacturing a circuit board as defined 
in claim 2, wherein the step of disposing said conductive 
material in said\ hole includes a process of performing 
conductive plating \in said hole. 

46 . The method o:f manufacturing a circuit board as defined 
in claim 6 , 

wherein the st^^p of selectively removing said 
unnecessary material sticking to said film-coated board 
material from said f ilm-ccyated board material without peeling 
said film material from saiaVboard material includes a process 
for removing said unnecessarV material from said film-coated 
board material by the vibratibnal energy generated by said 
supersonic oscillator while saJ/d film-coated board material 
retained by a carrying member having an area at least equivalent 
to that of said board material is \moved at a predetermined 
distance from said supersonic oscillator. 
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47 . The method of manufacturing a circuit board as de^^ed 
in claim 6 , 

wherein the step of selectively remo^J-ing said 
unnecessary material sticking to said filmycoated board 
material from said film-coated board materia^without peeling 
said film material from said board material/includes a process 
of removing said unnecessary material /from said film-coated 
board material by the vibrational energy generated by said 
supersonic oscillator while said hpae is positioned above said 
supersonic oscillator , 

48 . The method of manufacturing a circuit board as defined 
in claim 3, wherein a muloiilayer wiring board is prepared by 
laminating a plurality of said board materials having said 

rU metallic foil wiring/ patterns , 

in 

p 49 . The method of manufacturing a circuit board as defined 

in claim 2, wherein said film material includes a thermosetting 
resin layer on at least one of one side and, both sides of 
the film ma'terial. 




50 / A cleaning device to remove an unnecessary material 
from a/ film-coated board material to which the unnecessary 
material is sticking, wherein said film- coated board material 
comprises a board material and a film material as a mask bonded 
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to said board material, said film material Is bonded to saj 
board material In a manner such that It can be removed from j^ld 
fllm-coated board material, said unnecessary material Is 
produced when a hole Is formed In said film- coaled board 
material, and said unnecessary material Is stlqklng to said 
fllm-coated board material, 

said cleaning device comprises 

a cleaning tank; 

a cleaning solution provided In said cleaning tank; 
a supersonic oscillator Instiled In said cleaning 
solution; 

a feeding device which f^ds said film- coated board 
material into said cleaning Solution while retaining said 
film-coated board material ;/ and 

a selective removing means which selectively removes said 
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unnecessary material from said fllm-coated board material 
without peeling said film material; 

wherein said seuLectlye removing means includes at least 
one selected from ythe group consisting of 

(I) a water flow generator which generates a water flow between 
said supersonic/oscillator and said fllm-coated board material 
located above/ said supersonic oscillator; 

(II) a diffusing plate Installed between said supersonic 
oscillator and said fllm-coated board material located above 
said supersonic oscillator; and 
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(iii) resonance control plates which hold said film-coat^ 
board material therebetween. 



claim/ 50 , 



51. The cleaning . device as defined in 

wherein said film-coated board material regained by said 
feeding device passes over the supersonic /Oscillator at a 
predetermined distance therefrom, 

said selective removing means has^^aid resonance control 
plates which hold said film- coated board material therebetween, 
said carrying means also seryfes as said resonance control 
plate, and 

said resonance control^ plate functions to control the 
supersonic energy generated by the supersonic oscillator. 




52. The cleaning/device as defined in claim 51, wherein 



said resonance control plate has an area at least equivalent 
to that of said bpard material. 



53. The /^leaning device as defined in claim 51, wherein 
said resonancse control plate includes a plate internally having 
at least one of an air layer and bubbles. 



54/ The cleaning device as defined in claim 51, 
/wherein said feeding device includes upper and lower 
convenors ; 
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said upper conveyor includes a first plurall^ of 
resonance control plates ; 

said lower conveyor Includes a second pljxtality of 
resonance control plates; and 

each of said first plurality of resonance control plates 
and each of said second plurality of resonance control plates 
pass over said supersonic element whil^ holding said film- 
coated board material therebetween- 
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55. The cleaning device as/defined in claim 50, 

wherein said selective refnoving means has said water flow 
generator which generates a ^low of cleaning solution between 
said supersonic oscillator/and said film-coated board material 
located above said supe/sonic oscillator. 



56. The cleaning device as defined in claim 55, 

wherein said water flow generator includes an 
submergible pumr/; 

said submergible pump has at least one discharge port, 
a slit type di^scharge port or a shower type discharge port; and 
said/discharge port serves to generate a flow of cleaning 
solution ifa the direction between said supersonic oscillator 
and said/film-coated board material. 



5/7, The cleaning device as defined in claim 55, 




wherein said water flow generator has discharge por;ts 
disposed at a plurality of portions in said cleaning tank/ and 

each discharge port serves to generate a flow /5f said 
cleaning solution in the predetermined direction, 
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58. The cleaning device as defined in plaiin 50, 

wherein said selective removing means includes a water 
flow generator which generates a flow c/f cleaning solution 
between said supersonic oscillator andr said film- coated board 
material located above said superaonic oscillator; 

resonance control plates /Which hold said film-coated 
board material therebetween; 

the flow of said cleaning solution has a function to 
diffuse at least one of cavitation and sound field generated 
by said supersonic oscillator, and 

said resonance''^ control plate has a function to control 
the supersonic energy generated by the supersonic oscillator. 



59. The cleaning device as defined in claim 50, 

wherel^i said selective removing means includes a 
diffusing nlate disposed between said supersonic oscillator and 
said f ilm/coated board material located above said supersonic 
oscillator; and 

^said diffusing plate has a function to control the sound 
presS'iire generated by said supersonic oscillator. 
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60. The cleaning device as defined in claim 59^ 
wherein said diffusing plate includes at/ least one 

selected from the group consisting of a flat pl^B, corrugated 
plate and metal plate. 

61. The cleaning device as defined in claim 59, wherein 
said diffusing plate includes a plurality of thin plates. 
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62. The cleaning device as jdeflned In claim 50, wherein 
said sound pressure ranges fron/ 4.78 x 10^° ^iPa to 9.55 x 10^° 
\iPa. 
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63. The cleaning dev;Lce as defined in claim 50, further 
comprising: 

a removing device to remove said film- coated board 
material from said / cleaning tank after removing said 
unnecessary material:, and > 

a cleaning device to remove at least one of remaining 
unnecessary material and cleaning solution sticking to said 
film- coated board material taken out of said cleaning tank. 



64. The cleaning device as defined in claim 50, further 
comprising/ 

an/ another removing device to remove at least one of 
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remaining unnecessary material and cleaning solution sticjeing 
to said film-coated board material taken out of said cleaning 
tank, 

wherein said another removing device includes at least 

one of 

(a) a blowing device which removes said unnecessary material 
and said cleaning solution remaining on sa;m film-coated board 
material by blowing a gas thereto, an< 

(b) a mechanical cleaning deyice us±ng a rotary brush. 

65. The cleaning device as/defined in claim 50, further 
comprising: 

a preheating device /to heat said film- coated board 
material , 

wherein said preheating device serves to heat said 
film-coated board m^erial before its feeding into said 
cleaning solution , 



66. The cleaning device as defined in claim 64, further 
comprising: 

a pyfeheating device to heat said film-coated board 
material, 

therein said preheating device serves to heat said 
f ilmyfcoated board before its feeding into at least one of said 
bJjewing device and said mechanical cleaning device. 
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